Mental health conditions such as depression is a rapidly rising epidemic and a major contributor to the overall global burden of disease. In addition to the direct medical costs and indirect economic costs that falls into the traditional boundary of disease burden estimation, many social costs associated with depression are hidden yet important. This paper provides empirical evidence on the existence of two hidden costs associated with depression: negative impact on social trust and life satisfaction. Based on the data obtained from 2012 China Family Panel Studies, our estimated results indicate that individuals who have a high tendency for depression or depressive symptoms are less likely to trust other people, and they also have significantly lower life satisfaction than their counterparts who are relatively mentally healthy. Given that trust is an important component of social capital, which in turn is an important input to foster economic growth in general and innovation in particular, the reduction in trust induced by the increasing prevalence of depression imposes a significant cost to the society in terms of poor economic performance. Similarly, as life satisfaction has been widely recognized as an important measure of well-being, our study also highlights that the increase in the prevalence of depression leads to a reduction in the well-being that individual can enjoy. All these costs are real, but did not receive sufficient attention in the previous research. The contribution of our research is to shed light on the existence of these hidden costs and to quantify the magnitude of such costs in the context of China.
I. Introduction
The prevalence of mental depression has increased rapidly in recent decades, which in turn has generated scholarly interest around the world to investigate the economic burden of the disease. For example, Greenberg et al. (2015) report that the economic burden of depression in the United States was estimated at $210.5 billion in 2010. Hsieh and Qin (2017) estimate that the annual costs attributable to depression and depressive symptoms in China are RMB 126 and 142 per person, which account for 6.9% and 7.8% of total personal expected medical spending respectively. In this line of research, the existing literature typically considers two types of costs associated with depression: (1) the direct cost, which includes the outpatient and inpatient medical cost for the treatment of depression and its complications; and (2) the indirect cost, or the opportunity cost of being depressive, which includes the morbidity costs caused by absenteeism (missed work days due to depression), presenteeism (reduced productivity while at work due to depression), and the mortality costs defined as the product of the number of deaths due to depression and the average expected future earnings. However, the real cost of depression to the individuals and society as a whole goes well beyond the traditional boundary of disease burden estimation. These social costs, despite their great implication to the individual quality of life and the overall economic development,
have not been widely recognized in the literature and no attempts have been made to quantify such burden.
The purpose of this paper is to provide a conceptual analysis and empirical evidence on the importance of two hidden costs associated with depression: lower 4 social trust and lower life satisfaction. Specifically, we estimate the impacts of a mental depression indicator (CES-D20) on a series of variables measuring the individuals' tendency of trusting other people and their life satisfaction, using data from the 2012
China Family Panel Studies.
Our study contributes to the growing body of research on the link between health and wealth in general and the effect of health on economic growth and well-being in particular. Specifically, we attempt to bring three lines of research together: (1) the rising prevalence of mental health problems in the developing countries; (2) the role of trust in the economic development and (3) the determinants of life satisfaction and wellbeing. Although many studies have accumulated evidence on the rising prevalence and disease burden of mental health such as depression, the policy action lags behind the research. On average, high-income countries at most spend only about 5% of their health care resources on mental health in spite of a relatively large share of disease burden arising from this disease. This share is even smaller than 1% in low and middleincome countries. As a result, many international agencies have initiated the call to set mental health as a global development priority (World Bank Group and WHO, 2016) .
Specifically, they proposed for increasing investment on mental health care as an important strategy to close the gap of inadequate funding. Our research echoes this initiative by examining the costs of mental health in a more general framework that consider the link between health, wealth, and well-being, with a special focus on the impact on a fundamental source of economic growth: trust.
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In recent years, trust has been recognized as one of the most fundamental culture value, which in turn determines many economic choices and hence further affects the speed of development and the wealth of nation (Algan and Cahuc, 2014; Alesina and Giuliano, 2015) . Thus, trust has been classified as one of the deeper factors that affects economic growth and development (Spolaore and Wacziarg, 2013) . The importance of trust has induced many researchers to pay attention on several questions such as how to measure trust and what are the major determinants of trust. For example, Luo (2005) proposed two types of trust: particularistic trust and general trust. The former one refers to the trust to specific individuals such as neighbors and doctors, while the latter refers to the general propensity to trust others. Alesina and Ferrara (2002) specifically examine the determinants of general trust. They find that both individual experiences (such as suffering from a major negative event) and community characteristics (such as living in a racially mixed community) have strong impacts on how much people trust each other. Although this study mentioned the potential role of individual health outcomes in the formation of trust, it did not measure in an explicit way on the relationship between the mental health status and the trust levels.
Similar to the growth in the research literature on trust, life satisfaction has also received increasing attention from both researchers and policy makers, partly because of the widely recognized limitation of the traditional well-being measures (such as GDP per capita) and the strong desire of seeking for empirical alternatives. Being an increasingly popularized concept, life satisfaction and its determinants have attracted substantial research efforts in recent years, which echoes the persistent interest in the 6 economic literature to identify the important drivers of economic growth. The existing studies have shown that income, health, job / daily activities, and family / social contacts are the four important dimensions that shape the variation in life satisfaction among individuals in different countries (Kapteyn et al. 2009 ). However, the relative importance of each specific factor may vary across individuals and countries. As the rising prevalence of mental health problems has become a global public health concern, it bears important implications to study the impact of depression on life satisfaction, which in turn may shed new light on the fundamental sources of economic development.
Our results indicate that individuals who have a higher tendency of suffering from depression or depressive symptoms are less likely to trust other people, and they also have significantly lower life satisfaction than their counterparts with better mental health. Given that trust is an important component of social capital, which in turn is a crucial input to foster economic growth in general and innovation in particular, the reduction in trust as induced by mental depression may impose a significant cost to the society in the form of weakened productivity and economic performance. This is a real cost that the society has to pay for the rising trend of depression and other mental health problems, but the empirical literature has devoted little research attention to quantify the magnitude of such costs. Similarly, our study also highlights another less-researched cost of depression: the increasing prevalence of depression leads to a reduction in the individual well-being in the form of lower life satisfaction. All these costs are real, but did not receive sufficient attention in the previous research, and thus we refer to them as hidden costs. The contribution of our research is to shed light on the existence of 7 these hidden costs and to estimate their quantitative magnitude using China, the world's largest developing country with the most rapidly increasing prevalence of depression, as an example.
The rest of the paper is organized as following. Section II provides the research background by briefly reviewing the existing evidence on three lines of research, namely mental health, trust and life satisfaction, and describes a conceptual framework on the linkage of these three dimensions. Section III describes the data and econometric models. Section IV shows the main results of our empirical analysis. The last section concludes the paper and discusses the implications of the findings.
II. Research Background

The rising prevalence of depression
Mental disorders in general as well as depression and anxiety disorders in particular are becoming more prevalent worldwide. For example, a WHO report indicates that the size of the world's population suffering from depression and/or anxiety increased from 416 million in 1990 to 615 million in 2013, suggesting that near 10% of the global population is affected (World Bank Group and WHO, 2016) . Consequently, many studies have pointed out that the disease burden of depression and anxiety disorders is growing rapidly and is likely to have a substantial social and economic impact. A specific example is that mental illnesses account for nearly one quarter of all years lived with disability (YLD) in China (Yang et al. 2013 (Olfson et al., 2016) . The treatment rate is even lower in the low and middle income countries. A study in China suggests that less than one tenth of individuals with mental illness have ever received any type of mental health services (Philips et al. 2009 ).
Second, in contrast to the high disease burden of mental illness in the world, the health care resources allocated to the treatment of mental illnesses are relatively low compared to general health care in both high and middle income countries. High-income countries on average spend about 5 to 14 percent of their health care expenditure on mental health care (Frank 2011) , while in low income countries this ratio is as low as 1% (World Bank Group and WHO, 2016) .
Figure 1 provides a conceptual framework that illustrates how under-funding and under-treatment work together to create a vicious circle in the mental health sector. It has been widely recognized that stigma is an important reason to explain the low treatment rate among individuals with mental illness. However, the under-funding problem in the mental health sector also creates several access barriers to prevent individuals with mental illnesses to receive appropriate health care. First, the low share 9 of health care funds allocated to mental health care often forces the government to impose high cost-sharing policies or less generous coverage for the insurance of mental health care. As a result, individuals with mental illness often need to pay a higher outof-pocket expenditure in seeking medical treatment as compared to general health care.
As noted in Frank and McGuire (2000) , the demand for mental health services is more price elastic than that for general healthcare, indicating that the higher out-of-pocket costs are very likely to deter the use of mental health care. Second, the under-funding in the mental health sector also translates to the overall insufficiency and geographic misdistribution of healthcare resources for the appropriate delivery of mental health services, which in turn serves as the "availability barrier" for mental illness patients as they need to spend a higher time cost (in the form of long waiting or long distance travelling) in seeking care, especially in comparison to the non-mental health care
patients. Third, the under-funding in the mental health sector also reduces the speed of technology adoption in local practices and hence creates an additional treatment gap, leading to further reduction in the potential effectiveness of medical treatment.
In summary, under-funding in the mental health sector creates several access barriers that cause under-treatment, which in turn is also a culprit to cause the underfunding, and hence a vicious circle takes shape. Frank (2011) identifies several reasons to explain the persistent trend of under-funds in the mental health sector across countries. One obvious reason arises from the budget rigidity in the public sector as many countries rely on the fixed budget to finance mental health sector. In a typical fiscal arrangement, the spending in the previous periods usually has a strong impact on 10 the size of budget in the current period. However, the existence of social stigma prevent the individuals with mental illness to form a strong interest group to persuade the decision makers for a higher share of health care budget, and the low treatment rate in mental illness may create a misperception on the benefits of effective treatment and the productivity of mental health care spending among the policymakers, which in turn plays an important role in shaping the public budget allocated to this sector. Thus, there is an urgent need to increase the awareness and understanding on the costs and benefits of the treatment for mental disorders, which in turn could be the key to break the vicious circle in the mental health sector. Our study contributes to this effort by increasing the understanding on the social benefits of depression treatment from the perspectives of social trust and life satisfaction, which are largely ignored in the previous investigations that primarily focuses on the private medical benefits. The importance of spelling out these social consequences of mental illness is implied by the literature on the impact of trust on economic development as well as on the determinants of life satisfaction and well-being, which is summarized in the following.
The role of trust in economic development
In recent years, trust has received a great deal of attention in economics literature. , 1997 and Delhey and Newton; 2005) . These studies yielded several important and consistent findings. First, income inequality is associated with low trust. Second, ethnic and linguistic divisions are also associated with low trust. Third, good governance, in terms of formal institutions for protecting property and contract rights, is positively associated with high trust. Similarly, some other research efforts have been devoted to investigate the determinants of trust on the individual level, and they also find a consistent pattern (e.g., Glaeser et al., 2000; Alesina and Ferrara, 2002) . First, high-income and well-educated individuals tend to have a higher trust in other people than the poor and low-educated people. Second, the community characteristics are important determinants of trust: individuals who live in racially mixed communities are less likely to report that "most people can be trusted", indicating that ethnic heterogeneity has a negative impact on trust.
One concern in the empirical measure of general trust is that people may interpret "most people" in different ways. Thus, relying on one simple question of general trust may not be sufficient to capture all the relevant contents of trust. For example, one puzzle found in the World Values Survey is that the trust level in China is very high, ranking number 4 among the 111 countries (Algan and Cahuc, 2014) , despite the severe income inequality and social conflicts. Delhey et al. (2011) suggest that people may have different radius of relationship in mind when they answer the standard question in the general trust survey. Thus, they explore the questions on the determinants of trust by adding more information on specific trust, which measures the inner-group and outer-group trust. The inner-group trust refers to the trust in family, neighborhood and the people that the respondent know personally. By contrast, the outer-group trust refers to the trust in people that respondents meet for the first time and people of another religion or nationality. By adding the information obtained from the inner-group and outer-group trust surveys, Delhey et al. (2011) developed a radius-adjusted trust score that takes into account the variation of inner-and outer-group trust across countries.
Their results indicate that the radius of "most people" is narrower in Confucian countries such as China and South Korea and wider in Western high-income countries.
After this adjustment, the ranking of trust level for China slides down roughly 10 places among 51 countries in their study samples. This study indicates that the radius of trust matters in the international comparison.
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Another line of research on trust is to investigate the impact of trust on economic performance. Aghion et al. (2010) provide evidence to support the argument that countries with low trust levels have strong public demand for regulation, which in turn discourages the spontaneous formation of trust. As a result, low trust and regulation interact together and create a vicious circle. This finding supports the argument in an experimental study that the control imposed by the principal is often perceived as a signal of distrust by the agent, which in turn leads to a reduction in the agent's performance (Falk and Kosfeld, 2006) . This line of research indicates that low trust will impose a hidden cost to the society in terms of low economic performance.
In summary, the growing body of research on trust has increased our knowledge on its determinants and impacts, which in turn has put trust onto the center stage in mainstream economics (Algan and Cahuc, 2014) . In spite of a growing body of research on trust, few studies have paid attention to the potential link between rising trend in mental health and trust, which is a gap that our study attempts to fill.
Life satisfaction and well-being
Since the late 1990s, the measurement of subjective well-being such as life satisfaction and happiness has been widely studied in economics literature. The accumulated evidence provides consistent support to the notion that subjective wellbeing is a good proxy of individual utility (Frey and Stutzer, 2002; Kahneman and Krueger, 2006) . Empirically, individual happiness and life satisfaction can be captured by surveys. Specifically, the standard question of measuring life satisfaction adopted in many surveys such as WVS and GSS is the following: "All things considered, how 14 satisfied are you with your life as a whole these days?" This question is often assessed on a five-point or ten-point scale from "very dissatisfied" to "very satisfied", which in turn provides a quantitative measure that allows the researchers to capture human wellbeing directly and to compare it across individuals and countries.
The previous studies have drawn several consistent conclusions on the determinants of subjective well-being. The most cited factor that accounts for the variations in life satisfaction is income. Based on the cross-section comparisons, both individual-level and country-level data show that richer people and richer countries, on average, report better life satisfaction levels and higher subjective well-being compared to poorer people and countries. In other words, income is positively correlated with life satisfaction at a given point in time. Overtime, however, subjective well-being, either measured by country-or individual-level data, does not increase significantly or even decreases slightly despite a considerable growth in per-capita income. For example, between 1958 and 1991, there was a six fold increase in real per capita income in Japan, but the average life satisfaction almost remained constant during this period (Frey and Stutzer, 2002) . Similarly, the individual-level data also show that there was a slight decrease in the reported life satisfaction in China between 1994 and 2005 although the real income per capita increased by a factor of 2.5 during this period (Kahneman and Krueger, 2006) .
There are two plausible explanations for the inconsistent pattern on the incomelife satisfaction relationship between cross-section and time-series data, also dubbed the "income paradox". First, the rank or relative position in the income distribution of the population or of one's peer group may play a more important role than the absolute income levels in accounting for the variation of life satisfaction across individuals, an argument also known as the relative income or social comparison hypothesis. For example, Huang et al. (2016) test this hypothesis using data obtained from Chinese
Household Income Project and find that relative income is negatively associated with the happiness score. This suggests that an individual's absolute income is not as meaningful to life satisfaction as the individual's relative income.
Second, although life satisfaction and income are positively correlated in a crosssection dataset, the correlation is relatively low, around 0.20, indicating that only a small portion of the difference in life satisfaction among persons can be attributed to the difference in income. Thus, subjective well-being is not just a matter of income, and other non-income factors may be even more important in explaining the determinants of subjective well-being (Frey and Stutzer, 2002; Kahneman and Krueger, 2006) .
Among the non-income factors, Schnitzlein and Wunder (2016) emphasize the importance of family effects in shaping the subjective well-being. Specifically, they find that around 30% to 60% of the inequality in permanent well-being can be attributed to family background. Other non-income factors that have been widely studied include unemployment and institution. For example, the existing literature shows that unemployment, either measured on the individual or country level, has a significantly negative impact on the reported subjective well-being. Similarly, institutions that foster the direct participation in public decision-making such as referenda and decentralization have significantly positive impact on subjective well-being (Frey and Stutzer, 2002) .
Overall, past research has identified several important factors that influence the life satisfaction and happiness on both the individual-and country-levels, including income, family background, unemployment and institutional factors. By contrast, few studies have paid attention to the potential impact of rising prevalence in mental disorders on the subjective well-being, especially for the low-and middle-income countries such as China.
III. Data and Method
Data source
CFPS (China Family Panel Studies) is a nationally representative longitudinal survey designed and implemented by the Institute of Social Science Surveys (ISSS) of
Peking University. This survey was conducted in 25 Chinese provinces (these provinces jointly cover 95% of the Chinese population) in five years (2008, 2009, 2010, 2011, 2012) . In each wave, the CFPS survey samples about 15,000 households nationwide using the multi-stage probability proportional to size (PPS) sampling method, and all family members in each sample household are included. The questionnaire collects individual-, family-, and community-level information on the demographic, questionnaire (Radloff, 1977) was administered to assess the respondents' mental health status.
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The CES-D questionnaire is one of the most frequently used self-assessment tools for depression and depressive symptoms. An advantage of using this survey-based instrument is that the questions contained in CES-D are non-intrusive and related to every-day feelings 1 , which makes it easier for the respondents to answer, leading to better detection of their depressive symptoms compared to some other clinical
instruments. This in turn may help to alleviate the underreporting problem commonly experienced among the mental illness patients (Bharadwaj et al., 2015) . The CES-D20 questionnaire contains four subscales: somatic-retarded activity, interpersonal relations, We restrict our sample to adult respondents aged between 16 and 99, and further drop the observations with missing information on the key variables such as gender, age and CES-D scores. Our final study sample contains 31,326 observations, covering
China's 25 provinces with about 45% respondents from urban areas and 55% from rural regions. and satisfaction, we also control for the urban/rural status as well as the provincial dummies for their residential areas.
Descriptive analysis
According to Table 1 , about 51% of the respondents in our sample are female, and 45% live in the urban areas. About 80% of the respondents are married, and 14% are single; those who are divorced or widowed account for 1% and 5% of the full sample, respectively. The average age of our sample respondents is 45.
In the socioeconomic dimension, the average annual personal income is 11,568
yuan. As for the educational attainment, 50% of the respondents received primary school or below education, people who acquired middle and high school education 20 account for about 28% and 14% of the full sample, respectively; only 7% of the sample received college or above education. For work status, 72% of the respondents are employed, while the rest are not currently working due to various reasons (e.g., 10%
are retired, and 8.12% are out of labor force due to disability, diseases or other reasons).
As mentioned above, the CES-D score ranges from 0 to 60, with a higher score indicating more depressive symptoms. In terms of trust-related variables, Table 1 shows about 54% of respondents think that most people are trustworthy, indicating a relatively high level of general trust 2 . But when looking at the degrees of trust towards particular social groups, the trust score (0-10) varies significantly. The sample average trust score towards parents is 9.09, suggesting high level of trust among immediate family members in China. The average trust score is 6.40 for neighbors, 6.60 for medical doctors, 4.87 for government cadre, 2.19 for strangers, and 2.53 for foreigners (American), which suggests that the degree of trust declines with the distance in social connection.
The other set of outcome variables pertain to one's satisfaction towards life and family. In this dimension, Table 1 shows that the sample respondents are fairly satisfied, giving the average scores of 3.3 and 3.5 for the satisfaction on their lives and families (out of the possible values of 1 to 5). They also rank their socioeconomic status as "intermediate" on average, with the scores of 2.7 and 2.8 (on a scale of 1-5) for the assessment of themselves and their families, respectively. The average respondents also feel fairly confident about their future with the average score being 3.7 out of 5, although the standard deviation is relatively large (1.1).
Estimation method
Baseline regression
Given the discrete and sequential nature of the dependent variables, we use the Probit / Ordered Probit model to evaluate the impact of mental depression on the individual's degree of trust and life satisfaction.
We use the binary variable trust_dummy to measure people's general trust on others.
The Probit model is used to estimate this impact: 
where denotes the answer of question j of respondent i, ranging from 0 to 10 and taking on integer values. We assume is determined by the continuous latent variable * that represents the respondent's true trust level towards particular groups of people. Since * holds linear relationship with the explanatory variables (cesd and X), the realization of depends on the intervals in which * falls, with the corresponding probability determined by F(.), the cumulative distribution function of 23 the standard normal distribution. The maximum likelihood estimation based on the above specification gives consistent estimates for and .
Similarly, for variables on life satisfaction (satis_family, ses_family, satis_self, ses_self, confi_self), the model is specified as follows:
where denotes the answer by respondent i for the life satisfaction-related question k, which ranges from 1 to 5 and takes on integer values. Using the maximum likelihood method with the standard normal distributional assumption on , we can obtain the consistent estimates for and .
Instrumental variable (IV) regression
The above models implicitly assume that an individual's depression level is exogenous. However, the mental health status measure may suffer from endogeneity problem because of the following reasons: (1) unobserved factors such as lifestyles and ideology can affect both the degree of depression and one's trust on others as well as life satisfaction; (2) higher degree of trust and life satisfaction can contribute to better interpersonal relationship, which in turn benefits one's mental health.
To address the above endogeneity concern due to variable omission or reverse After employing the IVs, the abovementioned Probit and Ordered Probit model will be estimated using the two-stage maximum likelihood method as suggested by Wooldridge (2014) . Table A1 correlate with the error terms, providing supporting evidence on the validity of the IVs.
Sub-sample regression
For robustness check purpose, we also conduct the sub-sample analysis on different population groups in our data. The groups are divided by the following criteria:
gender (male vs. female), age (young vs. middle age vs. elderly), marital status (married vs. unmarried), residential region (rural vs. urban), and education level (primary school or below vs. middle school vs. high school vs. college or above). For the age groups, "young" includes individuals aged between 16 and 39, "middle age" includes individuals aged between 40 and 59, and "elderly" includes individuals aged 60 or above. For the marital status, the "unmarried" group includes individuals who are single, divorced, or widowed. Similar to the baseline full sample regressions, the sub-sample regressions are based on the Probit or Ordered Probit models, with the same set of control variables (the variable used as the group classification criterion is excluded). Table 2a With regard to other control variables, the results also yield several interesting findings. First, we find that income and education are positively correlated with the general trust. This is consistent with the findings by Alesina and Ferrara (2002) , and suggests that people in higher socio-economic status are more prone to trusting other people. However, the effect of education on the particularistic trust is not uniform across specific individuals: better educated people are more likely to trust parents, neighbors, strangers and the Americans, but they are less likely to trust doctors and cadres. A plausible explanation for this discrepancy is that the high education groups in China may be better informed about the corruption scandals (such as bribery taking behaviors) of the doctors and government officials, and thus they are more likely to hold a prejudice against these professionals. (1), (3) and (5)] than for socioeconomic status [Column (2) and (4)], as the latter is more objectively measured.
IV. Results
With regard to other control variables, the results are more homogenous across alternative measures of life satisfaction as compared to their estimated impacts on the trust variables. Specifically, we find that females have a higher life satisfaction than males, which can be explained by two plausible reasons: first, females are in an advantageous position to keep a good social network; second, women face a lower social pressure than men, especially in the labor market activities. Age has a nonlinear effect on life satisfaction, indicating a u-shaped relationship between age and subjective well-being: people tend to feel less satisfied about themselves and their families as they get older, but these perceptions start to improve after a certain age range, suggesting that the middle aged individuals are more likely to have a lower life satisfaction as compared to the young and elderly adults. Not surprisingly , we also find that marriage is associated with higher life satisfaction. However, urban residents have a lower perception on their social status in the local area and show a low confidence about their future life. This may reflect the fact that urban residents face a higher competitive pressure for survival than the rural residents. Table 3a reports the IV regression results on the trust variables by taking account of the endogeneity of CES-D score. We use the mental health status of immediate family member as IV, and the regressions are restricted to the samples where the information on the family members' mental health status is available. As shown in the appendix Table A1 , the CES-D scores of one's parent and child are positively associated with his or her own CES-D score. For this reason, we report in Table 3a four alternative specifications that use the CES-D score of different family member as IVs: (1) father;
(2) mother; (3) both father and mother; and (4) the individual's first biological child.
The IV regression results show that the impact of CES-D score on all trust variables are similar to the baseline regression results (column 1 of Table 3a ), indicating that our basic results are robust to the control of endogeneity in the regressions. More precisely, with the exception on the question on whether individuals trust the Americans, the estimated results show a consistent pattern that an increase in the propensity of depression leads to a reduction in both the general trust and particularistic trust, indicating that depression causes a lower trust not just for the general people but also for specific individuals, including parents, neighbors, doctors, cadre and strangers.
These results are robust across alternative specification of instrumental variables.
Following the same identification strategy, Table 3b reports the IV regression results on a series of variables on life satisfaction that take account of the endogeneity of the CES-D score. The results are similar to those reported in the baseline regression model (Table 2b ). In addition, the IV results are quite consistent across alternative instrumental variables. These results indicate that depression leads to a lower life satisfaction and they are robust across different specifications. Tables 4a and 4b stronger impact on the young group (age 16 to 40) than the elderly (age 60 and above).
With regard to regional variation, the results show that mental depression has a stronger effect on the propensity to trust other people among urban residents compared to rural residents, and this pattern is consistent for both the general trust as well as the particularistic trust. However, the disparity in the estimated coefficients seems small between the married and the unmarried groups.
We also find the existence of an education gradient in the estimated impact of depression propensity. Specifically, people with college degree or above tend to decrease their trust to other people in a more substantial way than less educated people when their CES-D scores are high. This education gradient is consistent across alternative measures of trust, indicating that a higher cost of depression in the form of lowering trust (both general trust and particularistic trust) is born by the individuals with better educational attainment.
The results reported in Table 4b also show a clear pattern on the heterogeneous impacts of mental depression on life satisfaction across different subpopulation groups.
An interesting finding is that the life satisfaction regressions demonstrate a similar pattern of the heterogeneous effects as observed in the trust-related regressions. More specifically, males and the younger aged groups face a higher hidden cost of depression in terms of reduced life satisfaction, as compared to females and the older-aged groups, respectively. Similarly, compared to the rural residents, people living in the urban areas feel less satisfied with their life and family when they suffer from depression or depressive symptom. The education gradient also exists in the negative impact of CES-D score on life satisfaction: better-educated people tend to suffer more from this negative impact than people with lower education levels.
V. Conclusions
This paper contributes to the growing body of literature in three lines of research:
rising prevalence of depression as a source of increasing global disease burden, trust as a rooted factor to promote economic growth, and life satisfaction as a measure of subjective well-being. Putting together, we highlight a conceptual framework that the rising prevalence of depression may impose two hidden costs on individuals and the society as a whole in that depression causes a reduction in trust and life satisfaction.
Based on the data obtained from 2012 CFPS, our study provides evidence on the existence of these hidden costs with three major empirical findings:
First, the estimated results show that the propensity of depression measured by the CES-D score has significant and negative impact on a series of trust variables, including the empirical measures on general trust and particularistic trust towards specific groups ranging from parents, neighbors, doctors, cadre, strangers and foreigners. Similarly, the CES-D score also has a significant negative impact on a series of variables measuring life satisfaction, including the satisfaction of one's family and one's life, self-evaluation of own and family's social status, and the degree of confidence to one's future.
Second, these negative impacts are not just a correlation, but can also be interpreted as a causal relationship. By employing the instrumental variable regressions, our study finds that the negative impact still holds and remains statistically significant after 33 considering the endogeneity of CES-D score.
Third, the estimated coefficients of depression on trust and life satisfaction are not uniform across subpopulation groups. More precisely, we find that the detrimental effects of mental depression are stronger among the following four subgroups: males, young-aged people, urban residents and the well-educated individuals.
Given that trust has been characterized as one of the component of social capital, which in turn plays an important role to foster economic growth in general and innovation in particular, the decrease in trust caused by the rising prevalence of depression globally have an important consequence on the wellbeing for both individuals and the society as a whole. Similarly, life satisfaction has been recognized as an important component to measure the subjective well-being. A decrease in life satisfaction caused by the rising prevalence of depression also imposes a significant cost to individuals as well as to the society. An important implication of our study is that the burden of mental health conditions is not limited to their direct health consequences, but the impact on social and economic well-being is also substantial. As a result, the long-term costs of mental health problems and the value of investment in mental health resources will need to be reassessed when designing the mental health policies, particularly in the fast growing developing countries like China. (2012) . (2) The statistics reported are sample mean and standard deviation of main variables. (3) The higher the trust score is, the more likely that one trusts in this group of people. Similarly, the higher the satisfaction score is, the more satisfied one is towards his or her life. (4) The definition of variable "trust_dummy" is "whether most people are trustworthy or not". Note: (1) The reported statistics are the coefficient of the explanatory variables (cesd) with the clustered robust standard errors shown in the parentheses. *, **, *** denote statistical significance at 10%, 5%, 1% levels, respectively. (2) Column iv_f using the CES-D score 49 of individual's father as the independent variable. Similarly, iv_m for mother's CES-D score, iv_p for both father and mother, iv_c for the individual's first biological child. (3) The p-values for the Sargan test associated with the IV regressions in Column (3) are generally high (above 0.1), indicating that the IVs are likely to be valid.
